ÖZET
The role of electrocardiography in evaluation of severity of chronic obstructive pulmonary disease in daily clinical practice 
INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a growing major public health problem. In 2020, COPD is projected to rank fifth worldwide in burden of disease, according to a study published by the World Bank/World Health Organization (1) . Although COPD has received increasing attention from the medical community in recent years, it is still relatively unknown or ignored by the public as well as public health and government officials (2) . In the United States, morbidity caused by COPD is approximately 4%, thus, COPD is ranked as the fourth leading cause of chronic morbidity and mortality after heart attacks, malignancies and strokes (3). COPD, leading reduced lung function, is a strong risk factor for cardiovascular events. COPD and heart diseases often co-exists. Therefore, in daily clinical practice, cardiologists frequently come across patients with COPD. Increased bronchial obstruction and increased pulmonary vascular resistance impairs right atrial functions. In this study, we aimed to investigate the effect of bronchial obstruction on P wave axis in patients with COPD and usefulness of electrocardiography (ECG) findings in the evaluation of severity of COPD classified by spirometry according to the updated new GOLD guidelines (2).
PATIENTS and METHODS
According to Global Initiative for Chronic Obstructive Lung Disease (GOLD) guideline, patients having the diagnosis of COPD were considered for the study (2) . Patients who accepted to join in the study were informed about the purpose and methods of study and inAktürk F, Bıyık İ, Kocaş C, Ertürk M, Yalçın AA, Savaş AU, Kuzer FP, Uzun F, Yıldırım A, Uslu N, Çuhadaroğlu Ç.
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SUMMARY
The role of electrocardiography in evaluation of severity of chronic obstructive pulmonary disease in daily clinical practice Faruk AKTÜRK 1 , İsmail BIYIK formed consent was obtained. Patients were in sinus rhythm on ECG and with normal ejection fraction and without significant heart valve disease; chamber dilatation and hypertrophy on echocardiography were included in this study. Patients having known congenital or acquired heart disease, hypertension, coronary artery disease, diabetes mellitus, renal or hepatic disease were excluded from this study. Patients meeting above inclusion and exclusion criteria were selected for the study. Twelve lead ECG and afterwards pulmonary function test according to GOLD spirometry guideline were performed at the same day (4). Classification of severity of air flow limitation in COPD was made according to GOLD classification based on post-bronchodilator FEV 1 (2) . Electrocardiographic recordings were performed using General Electric MC 1600 ECG device (Chicago, IL, USA). The values of P wave axis, P wave duration, QRS axis and QRS duration are obtained from the computerized report on electrocardiogram. Correlations between the severity of COPD and ECG findings including P wave axis, P wave duration, QRS axis, QRS duration were studied.
Statistical Analysis
Values were given as mean ± SD. Comparisons of continuous variables between groups were made by Kruskal Wallis variance analysis test. Differences between groups were compared by Mann-Whitney U test. Analyses of categorical variables were made by Chisquare test. Associations between variables were analyzed by Spearman's Rho Correlation test. A p-value < 0.05 was accepted as the level of significance. The level of significance for pairwise comparisons was adjusted when multiple comparisons were performed (p< 0.05/2 = 0.025). Statistical analysis were made by SPSS software (Version 17.0, SPSS Inc, Chicago, IL, USA).
RESULTS
Ninety five patients (64 male and 31 female) included to the study. The mean age was 58 ± 12 years. Their mean P wave axis was 62 ± 18 degrees. Demographic characteristics and pulmonary function parameters of patients have been shown in Table 1 . In our findings, P wave axis has showed significant positive correlations with grades of COPD. P wave axis increases with increasing stages of COPD. However, the severity of COPD has showed no significant correlation with P wave duration, QRS axis and QRS duration. Comparisons between ECG parameters and severity of COPD have been indicated in Table 2 . In this study, P wave axis has demonstrated significant positive correlations with stages of COPD and QRS axis but significant negative correlations with FEV 1 , FEF, BMI and QRS duration. Correlations between P wave axis and demographic characteristics, pulmonary function parameters and COPD grade have been displayed in Table 3 . The 
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DISCUSSION
In this study, P wave axis has demonstrated statistically significant negative correlations with forced expiratory volume 1, forced expiratory flow, FEV 1 /FVC ratio, BMI and QRS duration. P wave axis has also had significant positive correlations with stages of COPD, which means that P wave axis increases with increasing stages of COPD. Higher degrees of P wave axis might point out higher stages of COPD. COPD has long been associated with verticalization of the frontal P axis (5) . A vertical P wave axis (> 60°) could be used as a screening tool for obstructive pulmonary disease with 89% sensitivity and 96% specificity (6) . Not too long ago, researchers pointed that the increasing verticality of P wave axis had a direct correlation with increasing degrees of airway obstruction (7). Bazuaye et al. reported that there was an inverse relationship between mean P wave axis and the FEV 1 of predicted in Nigerians with COPD (8) . Recently, Rachaiah and colleagues study, the P wave axis +90 degrees and above has been found to be associated with advanced airway obstruction (9) . Similarly, the Thomas et al. study has reported that the P wave axis at > 60 degrees can be used alone with very high sensitivity (96%) and specificity (87%) to detect emphysema (10). Our results confirm these previous studies in patients with COPD classified by spirometry according to the updated new GOLD guidelines (2) . One of the possible mechanisms of P wave axis verticalization in COPD patients is that the right atrium is tightly connected to the diaphragm via a pericardial ligament near the inferior vena cava (11) . Thus, the right atrium will be inferiorly displaced by increasing flattening of the diaphragm (10). Our study reveals that increasing verticality of mean P wave axis is associated with increasing degree of disease severity.
In daily clinical practice, the evaluation of COPD patients with echocardiography may have some limitations. The absence of tricuspid regurgitation and right ventricular hypertrophy or dilatation may cause underestimation of severity of COPD by cardiologists. Transthoracic echocardiography, furthermore, may be impeded by poor visualization of acoustic echocardiography windows caused by the pathological changes associated with COPD. The inadequate visualization of echocardiography views may be related to air trapping. In fact, it has been reported that echocardiographic images were unsatisfactory in 10.4% of patients with COPD and this proportion increases to 35% in patients with severe COPD and to 50% in those with very severe airflow obstruction (12, 13) . In daily clinical practice, the ECG obtained easily in patients with COPD may give valuable clues in management of COPD.
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